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(54) FLAT DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flat display 
device having a uniform screen by changing a size of a 
gate voltage along the scanning direction to eliminate a 
luminance difference in the scanning direction. 
SOLUTION: This flat display device is provided with 
plural array electrodes ARS opposing to a common 
electrode CTS, sealing a liquid crystal composition LC 
between them, constituted in matrix and connected to 
one ends of current paths of plural thin film FETs 24 and 
a plural gate voltages supply circuit 14 respectively 
having amplifier circuits 101, 102, 103 whose 
amplification amount becomes large in order along the 
scanning direction to supply respectively charges 
becoming more in order in the scanning direction on the 
gates of these plural thin film FETs 24. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . . 

[Claim 1]A plane display device which is provided with the following and characterized by the 
ability of said gate voltage supply circuit to supply said selection signal with which potential 
levels differ along said scanning line direction. 

Two or more scanning electrodes and signal electrodes which have been arranged at matrix form. 
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Two or more thin film transistors by which it has been arranged on each intersection of said 
scanning electrode and said signal electrode, common connection of the gate was carried out to 
said scanning electrode for every line of the, and common connection of the drain was carried 
out to said signal electrode for every sequence of the. 
Pixel capacity connected to sauce of said thin film transistor. 

A gate voltage supply circuit which drives said thin film transistor by supplying a selection signal 
to said scanning electrode along a prescribed scanning direction line sequential. 

[Claim 2]A plane display device which is provided with the following and characterized by having 
two or more amplifier circuits, respectively so that said gate voltage supply circuit may supply 
said selection signal with which potential levels differ along said scanning line direction. 
Two or more scanning:electrqdes r and signal electrodes which have been arranged at matrix, form. 
Two or more thin film transistors by which it has been arranged on . each intersection of said 
scanning electrode and said signal electrode, common connection of the gate was carried out to 
said scanning electrode for every line of the, and common connection of the drain was carried 
out to said signal electrode for every sequence of the. L ' ^ ^ 

Pixel capacity connected to sauce of said thin film transistor. 

A gate voltage supply circuit which drives said thin film transistor by supplying a selection, signal 
to said scanning electrode along a prescribed scanning direction jline. sequential. : 

[Claim 3]It is arranged on each intersection of two or more scanning electrodes and a signal - 
electrode which have been arranged at matrix form, and said scanning electrode and said signal 
electrode, As opposed to two or more thin film t transistors by which ^cip»minpGi.^onnec^op-of ;the!i-j 
gate was carried out to said scanning electrode for every line of the, and common connection of 
the drain was carried out to said signal electrode for every sequence of the, A gate voltage v ? 
supply circuit of a plane display' device which drives-said thin film transistor by supplying a 
selection signal with which potential levels differ /along a prescribed scanning direction line : ,r 
sequential in said scanning electrode. ■mu-ww MOi \0: ? 0 \ r;,Mii.v*io ■■•whkjf* >z jj 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a plane display device with the driver circuit 
which cancels the luminance difference of the screen by which it is generated especially in the 
scanning direction of a screen about the plane display device represented by the liquid crystal 
display. 
[0002] 

[Description of the Prior Art]In recent years, a liquid crystal display is spreading considerably 
from ai thin light weight and the advantage further of low power consumption. A common liquid 
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crystal display has the structure where a liquid crystal composition is held between an array 
substrate and a counter substrate. An array substrate and a counter substrate have insulation 
and a light transmittance state respectively, for example, and a liquid crystal cell fills up the gap 
of an array substrate and a counter substrate with a liquid crystal composition, and they are 
formed. On the whole, an array substrate has the 1st orienting film of a wrap for the 
MATORISUKU array of the MATORISUKU array of two or more picture element electrodes, two 
or more scanning lines formed along with the line of these picture element electrodes, 
respectively, two or more signal wires formed in accordance with the sequence of these picture 
element electrodes, respectively, and two or more picture element electrodes. Two or more 
scanning lines choose the line of a picture element electrode, respectively, and two or more 
signal wires are provided, respectively in order to impress pixel signal voltage to the picture 
element electrode of a selection row. On the whole, a counter substrate has the 2nd orienting 
film of a wrap for the common electrode which counters the matrix array of two or more picture 
element electrodes, and this common electrode. The 1st and 2nd orienting films are provided in 
order to carry out twist nematic (TN) orientation of the liquid crystal element in a liquid crystal 
cell, when there is no potential difference between a picture element electrode and a common 
electrode. If light enters into a liquid crystal layer from one substrate side via a polarizing plate, 
this light will circle in accordance with torsion of the liquid crystal element arranged in the 
thickness direction of a liquid crystal layer, will be led to the substrate of another side, and will 
be further penetrated selectively via a polarizing plate. If potential difference is given between a 
picture element electrode and a common electrode, only the angle which is proportional to this 
potential difference from the flat surface where a liquid crystal element is parallel to the 
substrate face where a picture is displayed will carry out a tilt rise, and the transmissivity of light 
will be changed. 

[0003]In an active matrix type liquid crystal display device, two or more thin film transistors 
(TFT) are formed near the intersecting position of a scanning line and a signal wire, respectively, 
and it is used as a switching element which drives a respectively corresponding picture element 
electrode selectively. The gate of each TFT is connected to one scanning line, a drain is 
connected to one signal wire, and sauce is connected to one picture element electrode. It flows 
through this TFT in connection with the standup of the scanning pulse from a scanning line, and 
it supplies the pixel signal voltage from a signal wire to a picture element electrode. A picture 
element electrode and a common electrode constitute the liquid crystal capacity CLC, and are 
charged corresponding to potential difference inter-electrode [ these ]. This potential difference 
is held at the liquid crystal capacity CLC, even after TFT is un— flowing in connection with falling 
of a scanning pulse. 

[0004]By the way, since the time lag of a scan time exists along a scanning direction in a plane 
display device, dispersion in the amount of leaks of the electric charge based on this occurs 
along a scanning direction. For this reason, luminance difference will exist in the above- 
mentioned plane display device on a screen along a scanning direction. 
[0005] 

[Problem(s) to be Solved by the Invention]Therefore, in the above-mentioned plane display 
device, the luminance difference of a scanning direction occurs and there is a problem that the 
unevenness of luminosity arises on a screen for this reason. This invention is changing the height 
of gate voltage along a scanning direction so that it may cancel the luminance difference of a 
scanning direction, and an object of this invention is to provide a plane display device with a 
uniform screen. 
[0006] 

[Means for Solving the Problem]Two or more scanning electrodes and signal electrodes in which 
this invention has been arranged at matrix form, Two or more thin film transistors by which it has 
been arranged on each intersection of said scanning electrode and said signal electrode, common 
connection of the gate was carried out to said scanning electrode for every line of the, and 
common connection of the drain was carried out to said signal electrode for every sequence of 
the, It has pixel capacity connected to sauce of said thin film transistor, and a gate voltage 
supply circuit which drives said thin film transistor by supplying a selection signal to said 
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scanning electrode along a prescribed scanning direction line sequential, Said gate voltage supply 
circuit is a plane display device being able to supply said selection signal with which potential 
levels differ along said scanning line direction. 

[0007]This invention adjusts quantity of a leak electric charge by providing a gap in gate 
potential given to a gate electrode of TFT connected to two or more array electrodes along a 
scanning direction so that it may cancel unevenness of a leak electric charge produced in a 
scanning direction by the above-mentioned structure. That is, by correcting imbalance of the 
amount of leaks generated according to a time lag of a scan by a gap of gate potential, the 
uniform amount of leaks can be realized and a uniform screen display can be made possible. 
[0008]Two or more scanning electrodes and signal electrodes in which this invention has been 
arranged at matrix form, Two or more thin film transistors by which it has been arranged on each 
intersection of said scanning electrode and said signal electrode, common connection of the gate 
was carried out to said scanning electrode for every line of the, and common connection of the 
drain was carried out to said signal electrode for every sequence of the, It has pixel capacity 
connected to sauce of said thin film transistor, and a gate voltage supply circuit which drives 
said thin film transistor by supplying a selection signal to said scanning electrode along a 
prescribed scanning direction line sequential, Said gate voltage supply circuit is a plane display 
device having two or more amplifier circuits, respectively so that it may supply said selection 
signal with which potential levels differ along said scanning line direction. 

[0009]It is realizable by providing an amplifier circuit where amplifying amounts differed potential 
adjustment of gate potential according to a scanning direction by the above-mentioned 
structure, respectively. Two or more scanning electrodes and signal electrodes in which this 
invention has been arranged at matrix form, As opposed to two or more thin film transistors by 
which it has been arranged on each intersection of said scanning electrode and said signal 
electrode, common connection of the gate was carried out to said scanning electrode for every 
line of the, and common connection of the drain was carried out to said signal electrode for 
every sequence of the, It is a gate voltage supply circuit of a plane display device which drives 
said thin film transistor by supplying a selection signal with which potential levels differ along a 
prescribed scanning direction line sequential in said scanning electrode. 
[0010] 

[Embodiment of the Invention] Hereafter, the active matrix type liquid crystal display device 
concerning the embodiment of this invention is explained with reference to drawings. Drawing 1 
shows the composition of this liquid crystal display roughly, and drawing 2 shows the section 
structure of the liquid crystal panel 10 shown in drawing 1 . This liquid crystal display has the 
liquid crystal panel 10 in which a colored presentation is possible. This liquid crystal panel 10 is 
constituted by liquid crystal cell LC which was held between the array substrate ARS and 
counter substrate CTS which have a light transmittance state, these array substrates ARS, and 
counter substrate CTS, and was filled up with the liquid crystal composition. The liquid crystal 
panel 10 is provided with the following. 
The array substrate ARS is glass substrate SB1. 

The MATORISUKU array of the 480x1920 picture element electrodes 20 formed on this glass 
substrate SB1. 

480 scanning line Y1-Y480 formed along with the line of these picture element electrodes 20, 
respectively. 

1920 signal wire X1-X1920 formed in accordance with the sequence of these picture element 
electrodes 20, respectively, The 480x1920 thin film transistors (TFT) 24 formed as a switching 
element, respectively near the crossing of scanning line Y1-Y480 and signal wire X1-X1920, On 
the whole, they are the 480 storage capacitance lines 26 formed by overlapping the respectively 
corresponding picture element electrode 20 of a line via an insulator layer, and a MATORISUKU 
array of the picture element electrode 20 1st orienting film ORof wrap 1 

Light-shielding film ST formed on this glass substrate SB2 in order that counter substrate CTS 
may carry out the mask of the circumference of the picture element electrode 20 to glass 
substrate SB2, On the whole, it has 2nd orienting film ORof wrap 2 for red, light filter floor line 
which penetrates the light of a green and blue color component selectively, the common 
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electrode 22 which counters the matrix array of the picture element electrode 20, and this 
common electrode 22. 1st orienting film OR1 and 2nd orienting film OR2 are provided in order to 
carry out twist nematic (TN) orientation of the liquid crystal element, when there is no potential 
difference between the picture element electrode 20 and the common electrode 22. Each TFT24 
has a source drain path connected between 1 of gate [ which is connected to one of scanning 
line Y1-Y480 ] t and signal wire X1-X1920, and 1 of all the picture element electrodes 20. The 
picture element electrode 20 and the common electrode 22 constitute the liquid crystal capacity 
CLC, and the storage capacitance line 26 and the picture element electrode 20 constitute 
storage capacitance CS. The two polarizing plates PL1 and PL2 set as the direction which 
intersects perpendicularly mutually are stuck on the outer surface of the array substrate ARS 
and counter substrate CTS, and the common electrode 22 is connected to the storage 
capacitance line 26. 

[001 1]A liquid crystal display has a display control circuit connected to the liquid crystal panel 
10. The X driver 12 with which this display control circuit drives signal wire X1-X1920, The liquid 
crystal controller 16 which controls the Y driver 14 which drives scanning line Y1-Y480, and the 
X driver 12 and the Y driver 14, It has DC to DC converter 18 which changes into stable +5V, 
+19V, and -12V the common electrode driver 17 which drives the common electrode 22 with the 
storage capacitance line 26, and the level of external source voltage. +The power supply voltage 
of 5V is supplied to the power supply terminal VDD connected to the X driver 12, the liquid 
crystal controller 16, and the common electrode driver 17, and the power supply voltage of +19V 
and -12V is supplied to the power supply terminals VON and VOFF connected to the Y driver 
14. 

[0012]The liquid crystal controller 16 supplies the gradation data supplied one by one from the 
outside to the X driver 12 with start pulse ST and shift clock CK. Start pulse ST1 is generated 
for every horizontal scanning period to which 1920 gradation data is supplied, and shift clock CK 
is generated for every supply of each gradation data. The liquid crystal controller 16 chooses 
one of scanning line Y1-Y480 for every horizontal scanning period, and supplies them to the Y 
driver 14 by making this selected result into a selection signal. The inversion signals POL are 
signals which change to another side for every 1 frame period and horizontal scanning period 
from either a ground level (=0V) or a VDD level (=+5V) in order to reverse periodically the 
electric field direction in liquid crystal cell LC, The X driver 12 and the common electrode driver 
17 are supplied from the liquid crystal controller 16. 

[0013]Now, in the plane display device by the above-mentioned structure, the luminance 
difference along the scanning direction which this invention tends to cancel will be distributed as 
follows. Drawing 7 is a graph for explaining the relation between scanning timing and the amount 
of electric charge leaks. In this figure, the first line A point, the center line B point, and the last 
line C point are shown in the electrode array (a), respectively. Furthermore, by (b), since the 
time delay of scanning timing is zero, the amount of leaks based on the signal level of the first 
line A point is set to deltaVleak=0. 

[0014]Since the amount of leaks based on the signal level of a center line B point is set to 
scanning timing t=1/2T in (b), the illustrated value is taken. Since the amount of leaks based on 
the signal level of a last line C point serves as scanning timing t=T in (c), the greatest value will 
be taken as illustrated. 

[0015] Drawing 3 is an array electrode driver circuit which is the feature of this invention. In 
drawing 3 t the amplifier circuits 101, 102, and 103 where amplification factors differ are formed 
so that the gate voltage given to the gate of each transistor 24 may become large in order along 
a scanning direction. Here the gate voltage which each amplifier circuit 101, 102, and 103 
realizes, It is the gate voltage V gl of the 1st line, gate voltage V gk of the center line, and gate 

voltage V gn of a last line, and each size relation is Vg^Vg^V^. Examples of this gate voltage 

are 0V, -3V, and -5V, respectively. Drawing 4 is a representative circuit schematic for explaining 
the variation of pixel potentials. Change delta V Jeak of pixel potentials is shown by the formula (1) 

in drawing 4 . 
[0016] 
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[Table 1] 

( / ~ 1 off " t \ ) 
^V, C3k =AV 5ifl 1 -e x p — - 

Is V AV sjg ■ C| 0ad / t 

[0017]However f it becomes delta V sjg =V sjg1 -V sjg2 . That is, in drawing 4 , parasitic capacitance 

C| Qad is charged by power supply V sjg1 , and change delta V, eak of pixel potentials t seconds after 

changing to power supply V sjg2 is shown in the formula (1). Equalization of the amount of leaks is 

attained by changing gate potential in order to estimate the change of pixel potentials based on 
the time lag of a scan time, and the amount of leaks of potential using this formula and also to 
cancel this. 

[001 8]A graph for drawing 5 t o explain the relation between gate potential and pixel potentials 
and drawing 6 are the graphs for explaining the relation between gate potential and the charge 
quantity of an array electrode. In drawing 5 , the relation between the gate potential in the last 
line on a screen and pixel potentials is shown, and gate voltage H=15V, gate voltage L=-5V which 
were given by the amplifier circuit, and 9V which is examples of signal-level V • are shown. 

Slg 

Here, the pixel potentials Vg become a predetermined value, having some leak because gate 
potential changes from H to L At this time, potential difference V g will be defined as pixel- 
potentials V g -V gL . 

[0019]In drawing 6 , charge quantity CS of MOS-CS of thin film FET in each line is shown. In this 
figure, in the line of -9V and a center, -12V and a last line become -14V, and since the amount 
of leaks according to each value occurs, the first line can correct the gap of the amount of leaks 
based on the gap of the above-mentioned scanning timing by the gap of this amount of leaks. 
[0020]This invention is not limited to an above-mentioned embodiment, but can change variously 
in the range which does not deviate from the gist. For example, according to an embodiment, 
although the common electrode driver 17 has CMOS transistors 17A and 17B, these can also be 
transposed to a bipolar transistor. Although gate potential is making only the value of gating 
signal L change in the above-mentioned example, it is possible to also make it change including 
gating signal H. 
[0021] 

[Effect of the Invention]According to this invention, the plane display device canceled by 
devising the size of the gate voltage which supplies the unevenness of the luminosity of a 
scanning direction to TFT can be provided. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1l The circuit diagram showing roughly the composition of the active matrix type liquid 
crystal display device concerning one embodiment of this invention. 
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[Drawing 2] The sectional view showing the structure of the liquid crystal panel shown in drawing 
i. 

[Drawing 3] The circuit diagram showing the array electrode driver circuit which is the feature of 
this invention. 

[Drawing 4] The representative circuit schematic for explaining the variation of pixel potentials. 
[Drawing 5] The graph for explaining the relation between gate potential and pixel potentials. 
[Drawing 6]T he graph for explaining the relation between gate potential and the charge quantity 
of an array electrode. 

[Drawing 7] The graph for explaining the relation between scanning timing and the amount of 

electric charge leaks. 

[Description of Notations] 

ARS — Array substrate 

CTS — Counter substrate 

LC — Liquid crystal cell 

12 — X driver 

14 — Y driver 

1 6 — Liquid crystal controller 

1 7 — Common electrode driver 

18 — DC to DC converter 

20 — Picture element electrode 
24 — TFT 

101,102,103 — Amplifier circuit 
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DRAWINGS 



[Drawing 1] 
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